Sequence and glycosylation site identity of two distinct glycoforms of nonspecific cross-reacting antigen as demonstrated by sequence analysis and fast atom bombardment mass spectrometry.
Nonspecific cross-reacting antigen (NCA) is a highly glycosylated membrane protein which is immunologically and structurally related to carcinoembryonic antigen, an important tumor-associated antigen. Two glycoforms of NCA were purified from a single liver metastasis of a colonic carcinoma and characterized with respect to their primary sequence and position of glycosylation sites. The two glycoforms (designated TEX (tumor-extracted antigen), Mr 75,000, and NCA, Mr 45,000) each showed a deglycosylated Mr of 35,000 and yielded identical peptide maps. The structural characterization of TEX and NCA and the assignment of glycosylation sites was performed by fast atom bombardment mass spectrometry and microsequence analysis of the resulting peptides. This approach showed that TEX and NCA were identical with respect to primary sequence and provided direct evidence that 11 of the 12 predicted asparagine-linked glycosylation sites were glycosylated in both TEX and NCA. Indirect evidence was obtained for glycosylation at the other site. Both glycoforms also contain ethanolamine linked to Gly-286, a finding consistent with the conclusion that these proteins are anchored to the plasma membrane through a glycosyl-phosphatidylinositol tail. The large difference in the molecular weights of glycosylated TEX and NCA suggests significant variations in their oligosaccharide structures.